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SIGNAL PROCESSING APPARATUS AND 
STREAM PROCESSING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the bene?t of 
priority from prior Japanese Patent Application No. 2004 
378293, ?led Dec. 27, 2004, the entire contents of Which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a signal processing appa 

ratus such as a digital broadcasting receiver and a stream 
processing method used for the same. 

2. Description of the Related Art 
In recent years, a real-time transmission system for trans 

mitting, in real time, a data stream such as a digitally com 
pression-encoded audio/video signal has been developed. 
The real-time transmission system executes the transmission 
of the data stream by using a transport stream. The transport 
stream is constituted by transport stream packets. 

Recently, a system for transmitting groups of packets With 
time information respectively added thereto has been devel 
oped. For example, a data transmitting device for transmitting 
signal data With a count value of a counter added thereto is 
disclosed by Jpn. Pat. Appln. KOKAI Publication No. 2000 
341234. 

In a digital broadcast such as a terrestrial digital broadcast 
ing, broadcast program data is formed by the above-men 
tioned transport stream. 

In the digital broadcasting receiver, a broadcast signal is 
received and demodulated by a tuner then the transport stream 
is extracted from the broadcast signal. The transport stream 
packets constituting the transport stream are transmitted to 
the decoder in the broadcasting receiver in real time to be 
decoded there. The decoder is usually designed so that its 
decoding speed is determined in accordance With the receiv 
ing timing of each packet. Since each of the packets is trans 
mitted to the decoder in real time at the timing corresponding 
to reproduction timing, the decoder can normally decode and 
reproduce the transport stream. 

In the meantime, recently, a home network system capable 
of connecting a plurality of electrical household appliances 
With one another has been needed to be realiZed. The digital 
broadcasting receiver for use in the home netWork system 
needs a function for decoding and reproducing not only the 
transport stream transmitted in real time like the broadcast 
program data but also a transport stream transferred at an 
arbitrary speed via a network from a storage medium. 

HoWever, the transport stream read out from the storage 
medium is transmitted to the digital broadcast receiver at a 
higher speed than the intrinsic transport rate of the transport 
stream. Therefore, if the digital broadcast receiver directly 
inputs the transport stream transmitted from the storage 
medium via the netWork into the decoder, a failure such as the 
reproduction of the transport stream at an abnormally higher 
speed is caused. Accordingly, it is required for the digital 
broadcasting receiver to execute particular decode control to 
sWitch the operation control method of the decoder in accor 
dance With a kind (real-time stream/ non real -time stream) of 
the stream to be decoded. 

The digital broadcasting receiver for use in the home net 
Work system also needs a function of recording the transport 
stream received via the netWork in an external device such as, 
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2 
for example, an IEEE 1394 standardized digital video cas 
sette recorder (VCR). In this case, the transport stream is 
needed to be transmitted in real time to the external device. 

BRIEF SUMMARY OF THE INVENTION 

According to an embodiment of the present invention, 
there is provided a signal processing apparatus comprising a 
receiving unit Which receives a stream includes compression 
encoded data via a netWork, the stream being formed by 
packets to Which time stamps are respectively added, a gen 
erating unit Which generates a ?rst real-time stream from the 
stream received by the receiving unit, based on the time 
stamps added to the packets in the stream received by the 
receiving unit to output the ?rst real-time stream from an 
output port, a outputting unit Which outputs the ?rst real-time 
stream output from the output port outside, a selector unit 
having a ?rst input port to Which the output port is feedback 
connected and Which receives the ?rst real-time stream output 
from the output port and a second input port Which receives a 
second real-time stream including compression-encoded data 
and being transmitted in real time from outside, the selector 
unit selecting one of the ?rst real-time stream input to the ?rst 
input port and the second real-time stream input to the second 
input port, and a decoding unit Which decodes the one real 
time stream selected by the selector unit. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate embodi 
ments of the invention, and together With the general descrip 
tion given above and the detailed description of the embodi 
ments given beloW, serve to explain the principles of the 
invention. 

FIG. 1 is a block diagram shoWing a system con?guration 
of a signal processing apparatus according to an embodiment 
of the present invention; 

FIG. 2 is a vieW shoWing an example of a con?guration of 
a time stamped transport stream (TTS) packet used for the 
signal processing apparatus according to the embodiment; 

FIG. 3 is a block diagram shoWing a con?guration of a TTS 
processing unit provided in the signal processing apparatus 
according to the embodiment; 

FIG. 4 is a block diagram shoWing a con?guration of a 
recording control unit provided in the signal processing appa 
ratus regarding the embodiment; 

FIG. 5 is a vieW for explaining a relation betWeen the 
transport stream packet and a synchronizing signal used for 
the signal processing apparatus according to the embodiment; 
and 

FIG. 6 is a ?oWchart for explaining operations executed by 
the signal processing apparatus according to the embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, an embodiment of the present invention Will 
be described by referring the draWings. 

FIG. 1 shoWs the con?guration of the signal processing 
apparatus according to the embodiment of the present inven 
tion. The signal processing apparatus is achieved as a digital 
broadcasting receiver for receiving a digital broadcast signal. 
The digital broadcasting receiver 1 has a function of con 

necting it to a netWork 3 such as an in-home local area net 
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Work (LAN). The digital broadcasting receiver 1 can also 
perform a communication With an IEEE 1394 standardized 
external device. 
A server computer 2 is connected to the netWork 3. A 

storage medium 21 of the server computer 2 stores an audio/ 
video (AV) content. The digital broadcasting receiver 1 can 
receive the AV content stored in the medium 21 via the net 
Work 3 to decode and reproduce the received AV content. 

The digital broadcasting receiver 1 includes a terrestrial 
digital tuner 11, a broadcasting satellite/communication sat 
ellite (BS/CS) tuner 12, a signal processing unit 13 and an 
IEEE 1394 interface 14. 

The terrestrial digital tuner 11 is a broadcasting receiving 
unit for receiving broadcast program data of a terrestrial 
digital broadcasting. The terrestrial digital broadcasting of 
broadcast program data is formed by a transport stream (TS). 
A broadcast station transmits TS packets constituting the TS 
through the digital broadcasting signal in real time. The ter 
restrial digital tuner 11 receives the digital broadcasting sig 
nal and extracts the TS corresponding to broadcast program 
data in a certain channel from the digital broadcasting signal. 
The TS includes compression-encoded broadcast program 
data. This TS is a real-time stream. The terrestrial digital tuner 
11 transmits the TS packets constituting the TS to the signal 
processing unit 13 in real time at the same timing as that of the 
transmission of the TS packets from the broadcast station. 

The BS/ CS tuner 12 is a broadcast receiving unit for receiv 
ing broadcast program data of a BS/ CS broadcast. The broad 
cast program data of the BS/CS broadcast is also formed by a 
transport stream (TS) as With the case of the terrestrial digital 
broadcast. The broadcast station transmits the TS packets 
constituting the TS through the digital broadcasting signal in 
real time. The BS/CS tuner 12 receives the digital broadcast 
signal and extracts the TS corresponding to broadcast pro 
gram data in a certain channel from the digital broadcasting 
signal. The TS includes compression-encoded broadcast pro 
gram data. The TS is a real-time stream. The TS packets 
constituting the TS are transmitted from the BS/ CS tuner 12 
to the signal processing unit 13 in real time at the same timing 
as that of transmission of the TS packets from the broadcast 
station. 
The interface 14 is a communication control device for 

performing a communication With an external device (e. g., a 
digital VCR) through an IEEE 1394 serial bus. The interface 
14 has a function of receiving the TS of the AV content 
transmitted from the external device in real time. The inter 
face 14 has a function of transmitting the TS transferred from 
the signal processing unit 13 in real time to the external device 
in real time through the IEEE 1394 serial bus. 

The signal processing unit 13 is an LSl for processing the 
TS. The signal processing unit 13 has a function for receiving 
the AV content transferred from the storage medium 21 of the 
server computer 2. The stream of the AV content stored in the 
storage medium 21 is a non real-time stream readable there 
form at an arbitrary speed regardless of an intrinsic transmis 
sion rate corresponding to its reproduction. When receiving a 
request from the signal processing unit 13, the stream of the 
AV content stored in the storage medium 21 is transmitted to 
the digital broadcasting receiver 1 via the netWork 3 at the 
higher speed than the intrinsic transmission rate of the AV 
content. 

The stream of the AV content is formed of a TTS. The TTS 
is constituted by TTS packets. Each TTS packet is a TS packet 
With a time stamp added thereto. The server computer 2 reads 
out the TTS from the storage medium 21 to transmit it to the 
digital broadcasting receiver 1. 
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4 
FIG. 2 shoWs the con?guration of the TTS packet. The TTS 

packet is constituted by a 188-byte TS packet and a 4-byte 
time stamp (time information) added to the head of the TS 
packet. Time stamps added to each TS packet are used as time 
information indicating relative input time to decoders of the 
corresponding TS packets. 
The signal processing unit 13 includes a netWork interface 

unit 101, a reproduction control unit 102, a TTS processing 
unit 103, an input control unit (selector) 104, recording con 
trol unit 105, a demultiplexer (Demux) 106 and a decoding 
unit 107. 

The interface unit 101 is connected to the netWork 3 via an 
LAN port, etc., provided in the digital broadcasting receiver 
1. The interface unit 101 is a communication control device 
performing the communication With the server computer 2 
via the netWork 3. The interface unit 101 receives the TTS 
transmitted from the server computer 2 via the netWork 3. The 
received TTS is input to the TTS processing unit 103 via the 
reproduction control unit 102. 
The TTS processing unit 103 generates a real-time stream 

from the TTS, based on each time stamp of the TTS packet 
group in the received TTS. That is, the TTS transmitted via a 
netWork is damaged in real-time property and received at an 
arbitrary data length regardless of time stamp. The real-time 
stream is formed by TS. 

That is to say, the TTS processing unit 103 adjusts trans 
mission timing of the TS packet in each of the TTS packet in 
accordance With the time stamps of each of the received TTS 
packet. Accordingly, the output port of the TTS processing 
unit 103 outputs the TS packets of Which the real-time prop 
erty is secured therein. 
The output port of the TTS processing unit 103 is con 

nected to an output terminal 115 of the signal processing unit 
13. The output port of the TTS processing unit 103 is feed 
back-connected to an input port (1N4) of the input control unit 
(selector) 104. The TS generated from the TTS processing 
unit 103, as the real-time stream, is transmitted to the inter 
face 14 via the output terminal 115. At the same time, the TS 
is transmitted to the input port (1N4) of the input control unit 
(selector) 104. 
The input control unit (selector) 104 has input ports 1N1, 

1N2, 1N3 and 1N4 for respectively inputting the real-time 
streams and output ports OUTl and OUT2 for respectively 
outputting the real-time streams. 
The input ports 1N1 to 1N4 of the input control unit (selec 

tor) 104 are connected to input terminals 111, 112, 113 and 
114 of the signal processing unit 13, respectively. The TS 
received by the digital tuner 11 is input to the input port 1N1 
of the input control unit (selector) 104 through the input 
terminal 111. The TS received by the BS/ CS tuner 12 is input 
to the input port 1N2 of the input control unit (selector) 104 
through the input terminal 112. The TS received from the 
external device by the interface 14 is input to the input port 
1N3 of the input control unit (selector) 104. 
The output port of the TTS processing unit 103 is con 

nected to the input port 1N3 of the input control unit (selector) 
104. The output terminal 115 may be feedback-connected to 
the input terminal 114. 
The input control unit (selector) 104 selects a TS to be 

reproduced among TS Which are input to the input ports 1N1 
to 1N4, respectively to output the selected TS from the output 
port OUT2. The TS output from the output port OUT2 is 
transmitted to the decoding unit 107 through the demulti 
plexer (Demux) 106. 

The input control unit (selector) 104 selects the TS to be 
recorded on the storage medium 21 among the TSs Which are 
input to the input port group (1N1 to 1N4), respectively, to 
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output the selected TS from the output port OUT1. The TS 
output from the output port OUT1 is transmitted to the record 
ing control unit 105. 

The TS Which is output from the output port OUT2 may be 
input to the recording control unit 105. 

The recording control unit 105 generates the TTS from the 
input TS by adding time stamps to each of the packets 
included in the input TS. The TTS is transmitted to the server 
computer 2 on the netWork 3 via the interface unit 101. 

The demultiplexer (Demux) 106 executes a processing to 
separate the TS input from the input control unit (selector) 
104 into video data (video stream) and audio data (audio 
stream). This separation processing is executed, for example, 
by every TS packet. When a plurality of broadcast programs 
are multiplexed to the input TS, the demultiplexer (Demux) 
106 also executes a processing to extract the TS packets 
corresponding to the broadcast program to be reproduced 
from the TS. 

The decoding unit 107 is a decoder to respectively decode 
the video data and the audio data Which are input from the 
demultiplexer (Demux) 106. The decoding unit 107 is 
designed so as to determine the decoding speed in response to 
the receiving timing of each TS packet. The decoding unit 1 07 
outputs the video data and the audio data decoded thereby to 
a monitor and a loudspeaker via an output terminal 116, 
respectively. 

The digital broadcasting receiver 1 converts the stream 
transmitted from the netWork 3 into the real-time stream by 
the TTS processing unit 103. The real-time stream is trans 
mitted to the external device through the IEEE 1394 interface 
14 in real time and also fed back to the input port 1N4 of the 
input control unit (selector) 104. Any of the stream groups 
Which are input to the input ports 1N1 to 1N4 is the real-time 
stream. Therefore, even When any input stream is selected as 
a stream to be reproduced, the stream to be reproduced is 
transmitted to the decoding unit 107 in real time at a trans 
mission rate corresponding to the reproduction rate (frame 
rate) of the corresponding stream. Even When any input 
stream is selected as a stream to be reproduced, the decoding 
unit 107 can normally decode the corresponding stream to be 
reproduced. Accordingly, the digital broadcasting receiver 1 
can transmit the stream to the external device While decoding 
the stream transmitted through the netWork 3 Without particu 
lar decoding control Which changes a control method of 
decoding timing in accordance With the kind (real-time 
stream/non real-time stream) of the stream. 
The con?guration of the TTS processing unit 103 Will be 

described With reference to FIG. 3 beloW. 
The TTS processing unit 103, shoWn in FIG. 3, includes of 

a buffer 201, a counter 202 and an output control unit 203. 
The buffer 201 is a storage area to temporarily store the 

TTS packet Which is input from the reproduction control unit 
102. The counter 202 executes a count operation in synchro 
nization With a clock signal from a clock generator provided 
in the signal processing unit 13. The output control unit 203 
reads out and outputs a TS packet part of the TTS packet in 
Which a value of a time stamp is matched With a count value 
from a counter 202 among TTS packets stored in the buffer 
201. Therefore, the TS packets are transferred to the interface 
14 and the input control unit (selector) 104 in real time, 
respectively. 

Next to this, the con?guration of the recording control unit 
105 Will be described by referring to FIG. 4. 
The recording control unit 105 includes an input control 

unit 301, a time stamp generation unit 302, a counter 303 and 
a buffer 304. The recording control unit 105 receives the TS 
Which is output from the input control unit (selector) 104. The 
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TS, as shoWn in FIG. 5, constituted by TS packets and syn 
chronizing signals. The synchronizing signals indicate sepa 
rations betWeen TS packets. The TS packets are input to the 
input control unit 301 and the synchronizing signals are input 
to the time stamp generation unit 302. 
The counter 303 executes the count operation in synchro 

nization With the foregoing clock signal to output a counter 
value of 32-bit as time information. When receiving the rising 
edge of the synchronizing signal, the time stamp generation 
unit 302 outputs the counter value (time information) of 
32-bit at this time to the input control unit 301. 
The input control unit 301 generates TTS packets by add 

ing the counter values (time information) of 32-bit from the 
time stamp generation unit 302 to the heads of the receivedTS 
packets. The generated each TTS packet is transmitted to the 
netWork interface unit 101 via the buffer 304. 

Next, operations for transmitting the stream received from 
the netWork 3 to the external device While reproducing it Will 
be described by referring to the ?owchart in FIG. 6. 
The digital broadcasting receiver 1 receives the TTS trans 

mitted from the server computer 2 via the netWork 3 (step 
S101). The received TTS is transmitted to the TTS processing 
unit 103. The TTS processing unit 103 generates the real-time 
stream from the received TTS based on the time stamps of 
each TTS packet (step S102). This real-time stream is the TS. 
The generated real-time stream is transmitted to the inter 

face part 14 and also fed back to the input port 1N4 of the input 
control unit (selector) 104 (step S103). The input control unit 
(selector) 104 selects the real-time stream Which is input to 
the input port 1N4 to output the selected real-time stream from 
the output port OUT2 (step S104). The real-time stream 
Which is output from the output port OUT2 is transmitted to 
the decoding processing unit 107 via the demultiplexer (De 
mux) 106. 

The decoding unit 107 decodes the real-time stream Which 
is output from the output port OUT2 (step S105). The video 
data and the audio data decoded by the decoding unit 107 are 
output to the monitor and the loudspeaker respectively (step 
S106). 
As described above, the signal processing apparatus 

according to the embodiment of the present invention can 
normally reproduce the stream received from the netWork 3 
and transmit to record the stream to the external device in real 
time. 

Additional advantages and modi?cations Will readily 
occur to those skilled in the art. Therefore, the invention in its 
broader aspects is not limited to the speci?c details and rep 
resentative embodiments shoWn and described herein. 
Accordingly, various modi?cations may be made Without 
departing from the spirit or scope of the general inventive 
concept as de?ned by the appended claims and their equiva 
lents. 
What is claimed is: 
1. A signal processing apparatus comprising: 
a receiving unit Which receives a non real-time stream 

including compression-encoded data via a netWork, the 
stream being formed by packets to Which time stamps 
are respectively added; 

a generating unit Which generates a ?rst real-time stream 
from the stream received by the receiving unit, based on 
the time stamps added to the packets in the stream 
received by the receiving unit to output the ?rst real-time 
stream from an output port; 

a broadcast receiving section con?gured to receive a broad 
cast signal and to output a second real-time stream 
including compression-encoded broadcast program 
data; 
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a selector unit having a ?rst input port connected to the 
output port and a second input port connected to the 
broadcast receiving section to input the second real-time 
stream, the ?rst real-time stream generated from the non 
real-time stream being fed back internally Within the 
signal processing apparatus from the generating unit to 
the ?rst input port, the selector unit selecting one of the 
?rst real -time stream input to the ?rst input port and the 
second real-time stream input to the second input port; 
and 

a decoding unit Which decodes the one real-time stream 
selected by the selector unit. 

2. The signal processing apparatus according to claim 1, 
further comprising: 

time stamp adding unit Which adds time stamps to packets 
included in the one real-time stream selected by the 
selector unit; and 

a transmitting unit Which transmits the packets With the 
time stamps added thereto by the adding unit via the 
network. 

3. The signal processing apparatus according to claim 1, 
Wherein the generating unit includes: 

a buffer unit Which stores packets in a stream received by 
the receiving unit; 

a counter unit; and 

a reading unit Which reads out a packet, of Which a value of 
the time stamp matches With a count value of the counter 
unit among the packets stored in the buffer unit, from the 
buffer unit to the outputting unit. 

4. A stream processing method applied to a signal process 
ing apparatus, comprising: 
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receiving a non real-time stream Which includes compres 

sion-encoded data, the stream being formed by packets 
to Which time stamps are respectively added; 

generating a ?rst real-time stream from the received 
stream, based on the time stamps added to the packets in 
the received stream, to output the ?rst real-time stream 
from an output port; 

receiving a broadcast signal and outputting a second real 
time stream including compression-encoded broadcast 
program data; 

selecting one of the ?rst real-time stream output from the 
output port and a second real-time stream by a selector 
unit having a ?rst input port connected to the output port 
and a second input port receiving the second real-time 
stream, the ?rst real -time stream generated from the non 
real-time stream being fed back internally Within the 
signal processing apparatus to the ?rst input port; and 

decoding the selected one real-time stream. 
5. The stream processing method according to claim 4, 

further comprising: 
adding time stamps to packets included in the one real-time 

stream selected by the selector; and 
transmitting the packets to Which the time stamps are added 

in the adding. 
6. The stream processing method according to claim 4, 

Wherein the generating includes: 
storing the packets in the stream received in the receiving 

onto a buffer unit in the signal processing apparatus; and 
reading a packet, of Which a value of the time stamp 

matches With a count value of a counter unit among 
packets stored in the buffer unit, from the buffer unit for 
the outputting. 


